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Claims 



Displacement unit, for example for supply, manipulation, joinin 




or control systems of 



mounting parts with components that can be adjusted relative to one ancther by means of a 
drive unit and with at least one guiding device for at least one of the components and a control 
unit, characterised in that at least one member (8) of the control unit (7) used for processing 
logic information or bus information (command) is integrated into the /drive unit (5) and/or 
into at least one of the components (3; 4) and/or is mounted on one of the components (3; 4). 



2. Displacement unit according to claim 1 , characterised in that the control unit (7) com- 
prises at least one control module (9) and/or one or more switchipg modules (10) assigned to 
the control module (9). 



3. Displacement unit according to claim 1 and/or 2, characterised in that the control unit 



(7), in particular the control module (9) and/or the switching modules (10), comprises inputs 
(52), for example for signals and/or commands of a central control unit (134) and/or the 
switching module (10) and/or the signalling and/or monitoring members (16) and/or control 
units (7) of further displacement units (1) and/or external input and/or output devices (79) 
and/or drive units (5) and/or power. 



4. Displacement unit according to one or more of the preceding claims, characterised in 
that the inputs (52) are connected by single point plugs with single lines and/or by at least one 
multipoint plug with at least one multipoint line and/or are connected by a bus connector plug 
(53) to a bus line (97) designed as a central connection line. 



5. Displacement unit according to one or more of the preceding claims, characterised in 
that the control unit (7), in particular the control module (9) and/or the switching modules 
(10), comprises outputs (54), for example for signals and/or commands to the central control 

unit (134) and/or to the switching modules (10) and/or to the signalling and/or monitoring 

/ 

members (16) and/or to control units (7) of additional displacement units (1) and/or to exter- 
nal input and/or output devices (79) and/or to drive units (5) 

and/or for power. ' 

/ 
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6. Displacement unit according to one or more of the preceding claims, characterised in 
that the outputs (54) are connected by single point plugs to single lines and/or via one or an 
additional multipoint plug to one or an additional multipoint line and/or via one or an addi- 
tional bus connector plug (53) to one or an additional central connection line. 



7. Displacement unit according to one or more of the preceding claims, characterised in 
that the control unit (7), in particular the control module (9) has a memory (131) for storing, 
in particular individual movements. 



8, Displacement unit according to one or more of the preceding claims, characterised in 
that the control unit (7), in particular the control module (9)/has a logic unit comprising at 
least one logic element (139), which forms the member (8), which processes logic information 
and/or commands and/or bus information, for example^or determining and/or monitoring the 
positions of the components (3; 4) and/or the displacement parameters of the drive unit (5). 

9. Displacement unit according to one or more of the preceding claims, characterised in 
that the logic element (139) of the control unit (7), in particular the control module (9) is de- 
signed as a microprocessor (127) which is jconnected by conductors (128) or flexible control 
lines (49) with for example an interface /l 29) for the bus connector plug (53) and/or an 
evaluation unit (1 30) and/or a memory (131) and/or an external interface (1 29) and/or a driver 
( 1 32) and/or a D/A converter ( 1 33). 



1 0. Displacement unit accoraing to one or more of the preceding claims, characterised in 
that the control unit (7) has a jcontrol power source, in particular a battery, an accumulator 
and/or an interface for an e/ternal power source. 

1 1 . Displacement ui/it according to one or more of the preceding claims, character- 
ised in that at least one logic element ( 1 39) is designed as an electronic module, for ex- 
ample a microprocessor (1 27) or a PC or SPS. 



1 2. Displacement unit according to one or more of the preceding claims, characterised in 
that at least one switching module (10) and/or one logic element (1 39) is designed for exam- 
ple as a pneumatic valve (11) and/or relay and/or contactor. 
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13. Displacement unit according to one or more of the preceding claims, 



characterised in 



that the control unit (7), in particular the switching module (10) is connected to at least one 
drive unit (5) designed for example as a pneumatic drive (12), hydraulic dri^ve, servomotor 
drive, electric motor drive, manual drive or piezo drive. 



14. Displacement unit according to one or more of the preceding claims, characterised in 
that the drive unit (5) has one or more transmitting elements which areyc'onnected to at least 
one component (3;4) and which are in the form for example of couplings, toothed belts, racks, 
spindles, gears or links. 



1 5. Displacement unit according to one or more of the preceding claims, characterised in 
that component (4) is arranged to move relatively on a preferably frame-shaped, other com- 
ponent (3) by means of a guiding device (6) designed as a linear guide (119) and/or rotary 
and/or gear guide. 



16. Displacement unit according to one or more oi/the preceding claims, characterised in 
that at least one component (3; 4) comprises one or more standardised interfaces (95) for con- 
trol lines (49) and/or lines (50) of further assembly and/or processing devices and/or addi- 
tional displacement units (1) and/or for power and/or of control units (7). 



17. Displacement unit according to one or more of the preceding claims, characterised in 
that in the region of the interfaces (95, 101^129) inputs (52) and/or outputs (54) of the control 
unit (7) are arranged, which are line-connected by plug connectors, in particular coupling de- 
vices with at least one control unit (7);of an additional displacement unit (1). 



1 8. Displacement unit according to one or more of the preceding claims, characterised in 
that the switching modules (10) are arranged on the drive unit (5) or are integrated into the 
latter. 



19. Displacement unit according to one or more of the preceding claims, characterised in 
that the switching modules (10) are designed as valve cartridges (115), which are arranged in 
a guiding device (103) of the drive unit (5). 



* 
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20. Displacement unit according to one or more of the preceding claims, characterised in 
that the switching module (10), in particular the valve cartridge (115), comprises a control 
module (9). 



21 . Displacement unit according to one or more of the preceding claims, characterised in 
that the pneumatic drive (12) designed as a pneumatic cylinder (13) has end face closing ele- 
ments (14), which are positioned so as to be adjustable relative to one another on or in a cy- 
lindrical pipe (15) of the pneumatic cylinder (13). 



22. Displacement unit according to one or more of the preceding claims, characterised in 
that the signalling and/or monitoring members (16), are for,example limit switches and/or 
proximity switches (17) and/or displacement measuring systems and/or position detecting 
systems and/or vibration sensors and/or force sensors. 



23. Displacement unit according to one or more of the preceding claims, characterised in 
that the component (3; 4) is secured by a securing device (122) arranged detachably on the 
other component (4; 3) in at least one directio nof movement. 



24. Displacement unit according to one or more of the preceding claims, characterised in 
that the securing device (122) is formed for example by a damping device (123), a braking 
device or an arresting device. 



25. Displacement unit according to one or more of the preceding claims, characterised in 
that the control unit (7) comprises at least one display element (75), which is designed for 
example as a display (76) with text, number display, light-emitting diodes or as an acoustic 
information element. 



26. Displacement unit according to one or more of the preceding claims, characterised in 
that the control unit (7) comprises an input device (77), for example in the form of a keyboard 
(78) or a touch screen. 



27. Displacement unit according to one or more of the preceding claims, characterised in 
that the touch screen combines the display element (75) with the input device (77). 
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28. Displacement unit according to one or more of the preceding claims,\haracterised in 
that the interfaces (95, 101 , 129) and/or the inputs (52) and/or the outputs (54j) are designed as 
plug-in coupling devices. 

29. Displacement unit according to one or more of the preceding claims, characterised in 
that at least one component (3;4) comprises an electric distribution bu/bar (72) and/or a 
pneumatic distribution bar (55). 

30. Displacement unit according to one or more of the preceding claims, characterised in 
that the electric distribution bus bar (72) and/or the pneumatic distribution bar (55) comprises 
control lines (49) and/or lines (50) and/or channels (61), )vhich are preferably integrated into 
the component (3;4). 

3 1 . Displacement unit according to one or more of the preceding claims, characterised in 
that the switching modules (10) are arranged on/^nd/or in the pneumatic distribution bar (55), 
which are preferably plug connected by openings (63) to openings (60) arranged in the pneu- 
matic distribution bar (55). 

32. Displacement unit according to/one or more of the preceding claims, characterised in 
that one component (3;4) comprises at least one securing device (1 18) for the signalling 
and/or monitoring members (16), preferably in the form of a guiding device (103). 



33. Displacement unit according to one or more of the preceding claims, characterised in 
that the signalling and/or monitoring members (16) and/or the switching modules (10) and/or 
the control modules (9) are Arranged displaceably on the electric distribution bus bars (72), in 
the form of a bus line (97)/for example. 



34. Displacement unit according to one or more of the preceding claims, characterised in 
that the signalling and/or monitoring members (16) comprise control modules (9) and/or logic 
elements (139). / 

35. Displacement unit according to one or more of the preceding claims, characterised in 
that the input and/or output device (79), is designed for example as a keyboard and/or as a 
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reading device for chip cards, magnetic cards, CDs, diskettes, tapes and/or as a data glove 
and/or a touch screen. 

36. Displacement unit according to one or more of the preceding claims, characterised in 
that the data is transmitted from the control unit (7) to the control unit (134) and/or from the 
individual components of the control unit (7) to the latter wireles^sly, for example optically by 
means of lasers or for example by means of infrared or ultrasound. 

37. Displacement unit according to one or more of the preceding claims, characterised in 
that the position of the components (3;4) and/or the mounting parts (2) is detected by means 
of a local positioning system. 



38. Displacement unit according to one or more of the preceding claims, characterised in 
that the data glove is connected preferably couplably via inputs (52) and/or outputs (54) to the 
control unit (7) and/or the control unit (134). 



39. Method for operating a displacement unit and/or a system composed of several dis- 
placement units, in particular an assembly system in which reference values for the displace- 
ment unit, such as for example the displacement in x and y direction, speed, cycle time, feed 
force etc. are predefined in a control unit, in particular a control module of the displacement 
unit or central control unit, after which the actual values of the displacement unit or of actua- 
tors, in particular switching modules, are detected and changed to said reference values, char- 
acterised in that by means o^a learning mode provided in the control unit and/or in the central 
control unit at least one actual value of the displacement unit is compared with at least one 
reference value, adjusted to the latter or defined as a reference value, which represents a target 
value optimised for example with respect to cycle time, wear, vibration etc., to which the ac- 
tual values are adjusted. 



40. Method according to claim 39, characterised in that for each displacement unit a 
learning mode is^/xecuted in which the actual value of a prespecified target value is deter- 
mined, whereupon after completing the learning mode of the last displacement unit said actual 
values are compared and are selected as a target value. 
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41 . Method according to claim 39 or 40, characterised in tnat the target value is formed 
for example from the value of the greatest clock time of a displacement unit or by the cycle 
time. / 

42. Method according to one or more of the preceding claims 39 to 41 , characterised in 
that the learning mode is formed by fuzzy logic, neuronal networks or genetic algorithms in 
the control unit, in particular in the control moduli 



43. Method according to one or more of^the preceding claims 39 to 42, characterised in 
that after the learning mode has been completed or during the latter a monitoring mode com- 
mences, which determines the interval between two consecutive activations of the learning 
mode, stores it and compares it with father such intervals and on reaching a reference interval 
value sends maintenance information to the central control unit or an external input and/or 
output device. / 




